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Abstract 
The paper discussed how spatial thinking can be promoted, albeit implicitly, to local government officials through 
disaster risk management planning. It drew lessons from a multi-year, multi-partner Disaster Risk Management 
Master Planning program developed and implemented by the Earthquakes and Megacities Initiative, an international 
scientific NGO, in Kathmandu Metropolitan City, Nepal. It described how three types of spatial thinking —cognition 
in space, cognition about space, and cognition with space—can be incorporated in the functional areas of disaster risk 
reduction, and how certain operational features of the DRMMP facilitated such linkage. The study has shown that 
through disaster risk management planning, spatial thinking can be informally taught outside the formal education 
system. It also demonstrated that the introduction, application and demonstration of appropriate geospatial 
technologies can reinforce learning and facilitate absorption of new cognitive skills by local government officials. It 
is hoped that the DRMMP experience from Kathmandu can be a useful reference for those who intend to mainstream 
spatial thinking in local governance, particularly in relation to disaster risk management. 
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1. Introduction 
The ability to view the world in spatial terms is not foreign to us. Spatial thinking is a skill that we 
have developed and used in everyday life [1] since childhood [2,3] to solve problems using concepts of 
space, visualization and reasoning [4]. However, not all of us are predisposed to use it effectively in 
guiding our decisions and actions as individuals, particularly in the face of adversity or uncertainty. This 
was evident in the chaos that ensued after the 2005 London bombing and the 2006 Hurricane Katrina.  It 
has been pointed out that the impacts of both calamities would have been mitigated if people were able to 
take advantage of the spatial information that they had or were given prior to, during or even after the 
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disaster [5]. The same could be said of many other disasters which have been severely hampered by ill 
advice and slow response both individually and institutionally. 
The point is that while spatial thinking is instinctive to us, how we apply it in different situations varies 
from person to person. After all, our abilities—and confidence—to perceive, understand and analyze the 
spatial elements around us are different.  It is for this reason that a group of geographers, psychologists, 
geoscientists, educators, and other professionals believe that spatial thinking can—and should—be taught 
and learned. 
Rightly so, much of the focus on enhancing spatial thinking has been directed towards students 
through the formal education system. In the US, for instance, the National Research Council (NRC) [4] 
has called for “a national initiative to integrate [it] into existing standards-based instruction across the [K-
12 curriculum]…. to create a generation of students who learn to think spatially in an informed way.” At 
the university level, LeGates et al. [6] elucidated the idea of “spatial thinking education” to usher in what 
they referred to as the third wave of scientific urban planning, while Gadish [7] talked about ways for 
promoting spatial thinking in business education. There have also been efforts to advance the integration 
of “critical spatial thinking” in research and teaching in the sciences and humanities [8], as well as to 
enhance the spatial abilities and interest of teachers who are considered to be critical in enhancing the 
spatial skills of students [9].  
This paper looks at how spatial thinking can be informally, if not implicitly, promoted among a group 
of people outside the formal education system, namely, local government officials, who have received 
scant attention in studies or capacity building programs pertinent to spatial thinking. It is important to 
look at the experience of these officials as they have to deal with both “everyday” and disaster risks, often 
without the aid of geospatial technologies. This is ever more imperative if we intend to overcome the 
human factors that tend to hamper the adoption of geographic information systems, one of the core tools 
to enhance spatial abilities, in local governments [10].  Even where geospatial technologies are well in 
place, it may not be enough since, as pointed out by Bednarz and Bednarz [5], practical knowledge of 
geospatial technologies does not necessarily enable us to effectively deal with uncertainty, such as a 
disaster, unless we also learn to think spatially. 
In light of the above, this exploratory paper discusses how the spatial knowledge and skills of local 
government officials were indirectly reinforced through disaster risk management planning in Kathmandu 
Metropolitan City (KMC), Nepal. It particularly describes how spatial thinking was promoted under a 
multi-year, multi-partner Disaster Risk Management Master Planning (DRMMP) program developed and 
implemented by the Earthquakes and Megacities Initiative (EMI), an international, scientific NGO based 
in Metro Manila, Philippines in collaboration with KMC and other partners [11]. Through the DRMMP 
experience, it explored the inherent complementarities between spatial thinking and disaster risk 
management, and demonstrated how certain operational features of the DRMMP facilitated such linking.  
2. Disaster Risk Management Planning in Kathmandu City 
2.1. Disaster Risk Profile  
KMC is located at 27° 42’ North Latitude and 85° 20’ East Longitude, occupying an area of 5,067 
hectares. It lies at an elevation of about 1,350 meters above sea level, surrounded by four major 
mountains in the northwestern part of Kathmandu Valley. It is the heartland of Nepalese life, be it history, 
politics, economy, commerce, culture, education, or tourism. It has been regarded as the cosmopolitan 
hub of the Himalayan region long before it was officially granted metropolitan status in 1995. Already the 
most densely inhabited city in Nepal, its population is expected to continue to increase from 671,846 in 
2001 [12] to a little over 1 million in 2010 and between 1.5 to 1.6 million in 2020 [11]. 
Kathmandu City is exposed to multiple natural hazards owing to its “rugged and fragile geophysical  
structures, steep slopes, complex geology, variable climatic conditions, [and] active tectonic processes” 
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Fig. 1. Kathmandu’s physical vulnerability to earthquakes: (a) substandard construction; (b) congested, narrow streets 
(Source: EMI) 
[13:3]. The situation is exacerbated by serious development concerns arising from rapid and largely 
unplanned urbanization, making it highly vulnerable to natural disasters, particularly floods and 
earthquakes. With a growing population, the city government is saddled with overwhelming service 
pressures, from high-volume waste to poor infrastructures to traffic congestion [11,14].  The alarming 
combination of hazards, exposure and vulnerability puts the city at high risk, endangering its people, 
properties and overall development. 
Kathmandu City is particularly vulnerable to earthquakes. The physical vulnerability of the city is 
considered to be extreme, largely due to poor building construction, widespread high-occupancy of old 
buildings, narrow congested streets, and inadequate fire and emergency facilities (Figure 1). Several 
buildings along rivers are also highly vulnerable to liquefaction [14,15]. The main sources of seismic 
activity in the Valley are the subduction of the Indian plate under the Tibetan plate or Himalayas and the 
identified seismic gap zone in the middle of Nepal. Seismic records for Nepal, which dates back to 1255, 
indicate that in 1934, an 8.4 magnitude earthquake struck Kathmandu Valley killing 4,300 people, heavily 
destroying 20 percent of structures, and damaging another 40 percent. Within Kathmandu District itself, 
one quarter of all homes was destroyed [13].  
A close examination of Nepal’s historical earthquake catalog [16] shows that the country faces one 
earthquake of Magnitude 7 or greater every 75 years, on average. The last significant earthquake to hit 
Nepal was in 1980, while the most recent destructive earthquake that hit Kathmandu Valley was in 1934, 
one of five events with Magnitude 7 or greater that struck the city since 1800. Similarly, the earthquake 
catalog indicates that on average earthquake intensities equal to or greater than 8 take place every 36 
years while earthquake intensities of 9 or greater take place every 75 years.  The historical seismic data 
thus strongly suggest that the prospect of the next big one hitting KMC is not too far-fetched. In a Mid-
Nepal Earthquake scenario (M8.0) developed by the Japan International Cooperation Agency (JICA) and 
Ministry of Home Affairs (MOHA) in 2002 [17], potential damage within the Valley includes heavy 
destruction of  about 53,000 buildings (21 percent of total), death of 18,000 people (1.3 percent), and 
injuries to 53,000 more persons (3.8 percent). Considering the rapid urbanization of the city and the added 
concentration of population, buildings and infrastructure within the last decade, an actualization of these 
numbers will show much larger losses. 
2.2. The Disaster Risk Management Master Planning Project 
In view of the challenges and limitations that KMC face, the concept of DRMMP was introduced in 
the city through a partnership program with EMI and other partners. The multi-year program ran from 
2005 to 2009 with funding from the UNDP-Bureau of Crisis Prevention and Recovery (2005-2007) and 
(a) (b) 
76  Kristoffer B. Berse et al. / Procedia Social and Behavioral Sciences 21 (2011) 73–82
the German Federal Foreign Office through the German Disaster Reduction Committee (2007-2009). 
Other important partners were the National Society for Earthquake Technology-Nepal (NSET), which 
provided local technical support, the Pacific Disaster Center (PDC) based in Hawaii, and Japan’s 
Earthquake Disaster Mitigation Center-National Research Institute for Earth Science and Disaster 
Prevention (EDM/NIED). 
The DRMMP is an analytical and participatory model developed by EMI to guide local authorities in 
developing a portfolio of strategies, policies, actions and processes for mainstreaming disaster risk 
reduction at the local level. Figure 2 shows the component activities of the DRMMP at various stages, 
following the approach set out in AS/NZS 4360-2004, a standard in risk management jointly developed 
by Australia and New Zealand, and recently adopted by the International Standards Organization as 
ISO31000 for risk management. 
As shown in Figure 2, the DRMMP program was implemented in two major phases. Operationally, the 
whole participatory process was divided into five sequential steps, namely: 
x Step 1: Preparation – formalization of partnership, organization of project team, work planning; 
x Step 2: Diagnosis and analysis – situational analysis, assessment of current DRM knowledge, 
documentation of best practices, identification of gaps and needs, risk analysis, hazard analysis, 
vulnerability analysis, narrative scenario, loss assessment, initial risk indicators; 
x Step 3: DRMMP Framework Development – formulation of policy recommendations and action items 
covering legal and institutional arrangements, land use planning, construction standards and practice, 
emergency management, information technology, risk communication, etc. ;  
x Step 4: Action planning – identification of priorities, preparation of emergency operations plan, 
formulation of competency building schedule; and 
x Step 5: Implementation of selected priorities or Implementation Work Outputs (IWOs) 
The first phase (2005-2007) was concerned with understanding the local conditions, capacities and 
needs of Kathmandu City pertinent to the disaster risks it faces, covering Steps 1 to 4 above. The ultimate 
goal was to come up with a portfolio of risk reduction priorities and strategies referred to as IWOs. 
Through a highly participatory process that involved a series of field investigations, KMC stakeholders 
identified four IWOs as follows: 
x IWO 1: Strengthen the organizational and operational disaster response, rescue and recovery 
capabilities of KMC and the Valley; 
x IWO 2: Reduce risk through land use and urban development planning; 
x IWO 3: Provide KMC with mechanisms for Building Code implementation and enforcement; and 
x IWO 4: Enhance information and communications technology for DRM. 
 
 
 
 
 
 
 
 
Fig. 2. DRMMP Components and Processes 
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Upon consultation with KMC officials and stakeholders, the second phase (2007-2009) of the program 
zeroed in on IWOs 1 and 2, covering Step 5 of the DRMMP process. The two main objectives were to 
develop a risk-sensitive land use plan for KMC (Sub-component 1) and to enhance the technical, 
institutional and operational competencies of the city in dealing with disaster risks (Sub-component 2). 
By the end of the second phase, the following outputs were produced: 
x KMC Sectoral Profile with a section on disaster risk management; 
x KMC Risk-Sensitive Land Use Plan 2020 (10 years); 
x Draft Zoning Ordinance Framework (10 years); 
x A disaster management unit within KMC with draft sample ordinance, vision and mission statements, 
and job description of personnel; 
x Training course on city-level emergency management operations and functions; 
x Basic Emergency Plan and Departmental Responsibility Matrix; and 
x Several informational awareness-raising materials. 
The succeeding section discusses how spatial thinking was promoted through the DRMMP process. 
3. Spatial Thinking and Disaster Risk Management Planning 
3.1. Spatial Thinking in a Nutshell 
The National Research Council’s Committee on Support for Thinking Spatially defines spatial 
thinking as “a collection of cognitive skills…. [which] consist of declarative and perceptual forms of 
knowledge and some cognitive operations that can be used to transform, combine, or otherwise operate on 
this knowledge” [4:12]. In simpler terms, Bednarz and Bednarz [5:31] expounded on it as “the knowledge, 
skills, and habits of mind to use concepts of space (such as distance, direction, distribution, and 
association), tools of representation (such as maps, graphs and diagrams), and processes of reasoning 
(such as cognitive strategies to facilitate problem-solving and decision-making) to structure problems, 
find answers, and express solutions to these problems.”  
The NRC identified three types of spatial thinking. The first is cognition in space, which is essentially 
about how we perceive our world. It is what guides our daily action, from how we find our way in a new 
place to how we stack our food in the fridge. This context is also called the “geography of our life 
spaces.” It is essentially our ability to “locate” ourselves within the environment at a given point in time.  
The second type is cognition about spaces or the “geography of our physical spaces.” This entails an 
understanding of how our “world” works—the nature, structures and functions of all sorts of phenomena. 
This ability is largely influenced by how we grasp the scientific underpinnings of our surroundings. This 
has allowed us to produce and use maps, graphs, diagrams, images, models and visualizations of the 
“world” at various scales. 
The third type of spatial thinking is related to the so-called “geography of our intellectual spaces” or 
cognition with space. As explained by NRC [4:30], this involves “thinking with or through the medium of 
space in the abstract.” An example is the concept map which makes it possible for concepts to be 
positioned in a two-dimensional canvas based on certain similarity criteria. 
3.2. Spatial Thinking and the DRMMP Process 
Spatial thinking and disaster risk reduction are inherently complementary to each other. Effective and 
sound disaster risk management relies fundamentally on how we conceive and relate to our life, physical 
and intellectual spaces. Table 1 shows the importance of spatial thinking skills at different stages of 
disaster risk management. Development of abilities for cognition in space appears to be very relevant for 
pre-disaster planning and during actual emergencies. The identification of evacuation routes, for instance, 
is largely determined by our judgment of the safest and shortest distance to safety. On the other hand, 
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skills related to cognition about space are most relevant in the pre- and post disaster stages where 
scientific understanding of natural hazards and their relation to the city’s structures and infrastructures are 
critical. The abstraction of complex ideas (i.e. cognition with space) interlinking the physical environment 
and development issues is also important in planning for no-regrets risk reduction measures, whether as 
part of preparedness or reconstruction. 
The entry point for enhancing spatial thinking in the DRMMP is in Step 2, the diagnosis and analysis 
stage. It is at this point where KMC stakeholders were first engaged to think about the urban space, 
particularly in relation to the natural hazards that they face. Through a serious of workshops, they were 
re-oriented to the geographical characteristics of the city. For example, to re-orient them of the spatio-
temporal history of earthquakes in Nepal, a map of the epicentral distribution of earthquake events was 
shown at several points in different occasions. These were then related to various elements of 
vulnerability that characterize KMC, such as its building density, size and location of open spaces, 
distance of hospitals, among others. 
Cognition about space was particularly important in the risk analysis stage and land use planning sub-
component of the DRMMP, although it is also important for rescue and relief operations. As many of the 
KMC officials involved were neither scientists nor GIS experts, a great deal of effort was invested to 
make sure that they properly understand the urgency of risk reduction from a scientific standpoint. To 
facilitate understanding of the imminent earthquake risk to the city, which poses the biggest threat to 
Kathmandu’s development, GIS-generated maps were collected, revised and reproduced as points for 
discussion and later, as basis for land use and emergency planning. Learning was reinforced through field 
work and windshield surveys. It must be pointed out, nevertheless, that in order to stir and retain their 
interest in this type of spatial thinking, it is equally important that spatial concepts about the world (e.g. 
fault line) are tied to development issues. On this point, it is helpful if maps are not only available, but 
easy to understand and updated, preferably with the involvement of the participating officials themselves.  
Cognition in space was promoted significantly in the emergency management sub-component of the 
DRMMP. In the preparation of the KMC Emergency Operations Plan, KMC officials were trained and 
guided through the process of identifying evacuation areas and routes, among other aspects of emergency 
operations [18]. Meanwhile, in the case of RSLUP, a risk-sensitive transportation analysis was made to 
hint at areas for decongestion to control direction of traffic and facilitate access to high-risk areas in the 
event of a disaster. It is important to train local government officials on how to identify and relate 
geospatial information to their own functional responsibilities. For example, an emergency responder 
must be able to think and analyze how he/she could reach high-risk areas in the event of an earthquake of 
a certain magnitude. This is where a table-top exercise, as mentioned in the succeeding section, becomes 
very useful.  
Cognition with space was the least relevant to the DRMMP process. This was to be expected given 
that the whole project was practice-oriented and not an intellectual exercise. However, this is not to say 
that such skills are not relevant to disaster risk management or planning in general. The abstraction of 
complex geospatial ideas into something that would be easy to grasp by non-experts, such as the public 
and the institutions that served them, is also important especially in the aspect of risk communication. 
Concept maps, diagrams, graphs and other forms of visualization would be very effective in 
communicating disaster risks to policymakers and the general populace. 
Table 1. The Relevance of Spatial Thinking Skills in Disaster Risk Management 
Disaster Risk Management Activity Cognition in space Cognition about space Cognition with space 
Mitigation, prevention and preparedness High High Medium 
Response and relief High Medium Low 
Recovery, reconstruction and rehabilitation Low High Medium 
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3.3. Strategies that Promoted Spatial Thinking 
3.3.1 Utilization of existing GIS data and information 
The DRMMP took advantage of existing spatial data and information in previous scientific studies, 
instead of striving to start from scratch. The study undertaken by JICA in 2002, “Earthquake Disaster 
Mitigation in the Kathmandu Valley,” served as the primary data source. In addition to JICA’ digital data 
and maps,  KMC’s previous land use maps, zoning map, satellite images, traffic management and traffic 
data, digital data on utilities and lifelines, hazards data and risk maps, and Google Earth maps were also 
collected for the RSLUP sub-component. These were particularly useful in the various workshops and 
meetings aimed at re-orienting KMC officials to the realities of their physical environment (i.e. cognition 
about space).  
3.3.2 Validation of geospatial data to realities on the ground 
In order to validate geospatial data and information, ground truthing was carried out by NSET and 
KMC through limited field inspections of conditions of buildings, intensity of land use, and 
appropriateness of open spaces. Windshield surveys, discussions with FG members, interviews and 
meetings with key officials, and consultation workshops with PWC members from KMC were also 
conducted at various points of the program. In the case of risk-sensitive land use planning (RSLUP) sub-
component, these exercises have led to the enhancement of its outputs, such as the identification of 
earthquake fault lines, delineation of a buffer zone of 250m on the both sides of the fault line, addition of 
a layer for hospitals, schools, and open areas, and revision of the GIS-based land use map according to the 
Floor Area Ratio. A validation exercise with members of the PWC and other relevant stakeholders was 
held at the tail-end of the RSLUP activity to fine-tune key spatial land use strategies and related 
interventions [14]. These activities helped the KMC officials better understand the city’s physical 
structure and its vulnerabilities to disaster risk. 
3.3.3 Inclusion of GIS experts in project management and implementation 
The DRMMP’s Project Implementation Team in the first phase, as well as the Project Working 
Committee in the RSLUP sub-component in the second phase, included GIS experts from both within and 
outside KMC. In addition to GIS staff from EMI and KMC, the program also benefited from the technical 
support provided by NSET and PDC at different stages. NSET, which also served as the program’s Local 
Investigator, provided technical advice and facilitated access to local GIS data and information, while 
PDC was instrumental in the analysis and diagnosis of KMC’s local DRM conditions, including its spatial 
data gaps and needs. NSET was particularly very instrumental as it served as the project’s local champion, 
who was highly visible in the awareness campaigns. Kathmandu-based organizations that deal with GIS 
were also engaged as members of the Focus Group on Information and Communication Technologies 
(ICT), one of the four focus groups that were identified by KMC stakeholders in order to thresh out 
particular thematic issues. At the end of phase 1, the FG on ICT has been credited for initiating 
preliminary data inventory per agency, procuring JICA project extensive data sets for Kathmandu Valley, 
completing data inventory and preliminary JICA Data Gap Analysis, and creating 22 representative 
hazard maps from available data sets as introductory step to risk assessment, among others. 
3.3.4 Incorporation of geospatial information in training 
As part of the competency building objective of the DRMMP, a carefully designed training course was 
carried out to improve the understanding and skills of KMC officials in disaster risk management. The 
face-to-face training module, dubbed MEGA-Safe, was conducted in Kathmandu parallel to the 
development of the new disaster risk management unit within KMC. It was intended not only to train 
KMC’s emergency management personnel on the operational and organizational aspects of responding to 
a disaster, but also to orient them to make sound and informed decisions based on available information, 
spatial and otherwise. As a major component of the training, an interactive table-top exercise was 
conducted, which made extensive use of the Mid-Nepal earthquake scenario to analyze, communicate and 
simulate effective disaster response in the event of an actual disaster.  The training was customized to 
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include several site-specific incidents to add realism for KMC’s department planners and directors to 
react to. A total of 24 KMC officials took part in the MEGA-Safe training program, which was delivered 
over five session-days completing a total of about 30 effective training hours. 
To further strengthen their capacities, a multidisciplinary team of KMC officials—planners, engineers, 
lawyer, GIS expert, social welfare officer, and town inspector—were brought to Metro Manila. The 
objective of the on-site training was two-fold, namely, (a) to witness first-hand the operation of an 
emergency management system that is equipped with GIS and GPS technologies, and (b) to take part in a 
face-to-face training program on enhanced data collection for KMC’s sectoral profile and development 
thrusts and spatial strategies, the two critical elements for KMC’s risk-sensitive land use plan.  This 
approach was considered to be an effective way of reinforcing learning as it combined an appreciation of 
spatial technologies on one hand and an application of spatial information on the other. 
3.3.5 Demonstration of geospatial technologies through city-to-city cooperation 
It is not enough that spatial data and information are appreciated, validated and recreated through a 
participatory process, as discussed in the foregoing. The newly acquired knowledge of local government 
officials must be backed up by concrete examples of how such knowledge is turned into action or put into 
operation.  To this end, the DRMMP adopted a city-to-city sharing mechanism involving KMC and 
Makati City, one of the major cities in Metro Manila which has been actively promoting local-level 
disaster risk reduction in recent years.  With support from EMI and CITYNET, a regional network of 
local authorities in the Asia-Pacific where both Makati and KMC are members of, the respective heads of 
Makati’s disaster management and urban planning units visited Kathmandu on September 18-22, 2008. 
Makati shared its long experience in disaster mitigation, preparedness and response. Particular attention 
was given to the city’s Command, Control, and Communication Operations Center (C3), a 24/7 state-of-
the art emergency operations center built on GPS and GIS technologies.  For KMC officials to understand 
more the institutional set-up and operations of Makati’s disaster management system, a study tour of C3 
and other related departments was organized a year later on September 15-16, 2009, as part of the training 
module cited earlier. This activity is very important as policymakers and local officials learn from an 
actual practice, a best practice at that, rather than from books or classroom-type lectures. 
3.3.6 Development of concrete outputs 
Throughout the five-year course of the program, KMC officials and other stakeholders were 
continually engaged in a process that exposed them to the importance of spatial thinking in disaster risk 
reduction. In the final workshop held in the Philippines, KMC officials developed their land use strategies 
and collectively came up with a series of maps (Figure 3) that reflected a collective knowledge and a 
projection of that knowledge in the future. As a validation of what they have learned, these maps served 
as basis for coming up a new land use plan and a sectoral profile that incorporate vital risk parameters. It 
must be noted that prior to the DRMMP, KMC already had land use maps, but these were never translated 
into or used as basis for a comprehensive land use plan, much less a risk-sensitive one.  In the sub-
component of emergency management, KMC officials were able to set up a disaster management unit 
equipped with personnel and a carefully-developed operational plan. The application of the knowledge 
they have acquired, as reflected in the program’s outputs, can be interpreted as indicative of how much 
they have learned to view disaster risk management from a geospatial perspective.  
4. Conclusions  
The paper described how spatial thinking was promoted at the local government level in the context of 
disaster risk management planning. The DRMMP process implemented in KMC trained and taught 
officials to think spatially about the disaster risks they face, and guided them to form their own 
understanding and judgment of related geospatial information. By harnessing their spatial thinking skills, 
primarily with the support of GIS, they were able to apply their newly-reinforced knowledge in   
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Fig. 3. Some outputs from the DRMMP program: (a) building damage distribution in the core sector of KMC; (b) 
location of critical facilities within KMC; (c) updated land use map of the core and central sectors; (d) areas in need 
of mitigation in the old city core; (e) possible evacuation routes in the core and nearby areas 
formulating a risk-sensitive land use plan and institutionalizing a disaster risk management system within 
the local government. 
The DRMMP experience has shown that to integrate spatial thinking in local governance, it cannot be 
through a solely application-oriented, GIS-focused approach. In the case of KMC, it only used GIS as a 
supplementary tool so that geospatial data and information can be visualized and shared among 
stakeholders in ways that they can relate to and understand its context and implications. The key was for 
local officials to be able to apply spatial thinking in analyzing disaster risk reduction as a spatial 
development concern. Spatial thinking was implicitly framed as an inherent aspect of the development 
planning process, not as a technological issue.  
The paper also presented some of the DRMMP’s features that facilitated the promotion of spatial 
thinking to KMC officials. By and large, it hoped to provide supplementary insights on improving the so-
called third wave of scientific urban planning through “spatial thinking education” as discussed by 
LeGates et al. [6]. It has shown that spatial thinking can be taught outside the context of formal education 
(a) 
(b) 
(c) 
(d) 
(e) 
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or training through disaster risk management planning. It has also illustrated that the introduction, 
application and demonstration of appropriate geospatial technologies can reinforce learning and facilitate 
absorption of new cognitive skills.  
The study is largely exploratory in nature and further empirical studies are needed to test the ideas 
presented here, under different conditions. There is, of course, the challenge of actually measuring the 
improvement in spatial thinking of local government officials who may be averse to psychometric tests 
typically used to investigate cognitive variables. In spite of these limitations, it is hoped that the DRMMP 
experience from Kathmandu can be a useful reference for those who intend to inculcate spatial thinking 
among local government officials, particularly in relation to disaster risk management. 
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